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Abstract 
The purpose of this article is to define and discuss technology transfer via science 
parks or subsidiries companies in the context of higher education. Examples of 
university technology transfer will be given, and issues surrounding the topic will be 
discussed here. In the knowledge economy, university technology transfer activities 
are increasingly crucial as a source of regional and national economic development 
and revenue for the university. We have discussed here two UK universities 
technology transfer and their invovement in the local and regioanl economy in 
details.  
We believe that universities can make a valuable contribution to society based on the 
critical and reflective knowledge that systematic research techniques bring forward. 
Universities are among the very few designated centres of knowledge generation and 
transfer in our society and have amassed immense resources in libraries, equipment, 
and faculty. Thus, they have an important role to play. 
 
Greenwood, D. and Levin, M. (2001: 433). Organization, Vol.8, No. 2 
 
 




By “university” we mean a corporation of people engaged professionally in the 
discovery of knowledge– research, on one hand; and in the dissemination of knowledge 
– teaching, on the other (Derham, 1979; Greenwood and Levin, 2001; Kast and 
Rosenzweig, 1974; Kogan and Kogan, 1983; Muller and Subotzky, 2001; Rowley, 
2000). The traditional role of universities in defining and valuing knowledge is less 
clear. In many fields, new knowledge is created in commercial and industrial settings, 
and the right of the academic world to validate knowledge has come under challenge; 
politically from external forces, and philosophically from within the academic world 





About two thousand years before, Aristotle (384-322 BC) was seeking to discover the 
exact purpose of the education of his age. Was it to produce learned men, to educate in 
virtue, or to satisfy the material needs of society? Learning, virtue, utility: “creation of 
new knowledge through research” (Kast and Rosenzweig, 1974: 544), preparation for 
the observance of a code of social, moral, and religious conduct, and training for high 
office or the professions are the three great purposes that run throughout history and 
with constant changes of emphasis. Day (1994: 77) defined the purpose of the 
university as:  
 
testing and improving the quality of knowledge; developing knowledge further; using 
combination and confrontation as tools. The classical role of the university is both to 
bring cohesion to scholarship and to stimulate creativity.  
 
Many commentators described the university as “knowledge producer and transfer of 
knowledge” (Delanty, 2001: 151) in “a community of scholars and students engaged in 
the task of seeking truth” (Jaspers, 1965: 19). Moses (1985: 73) asserts the traditional 
view of the university: 
 
as a community of scholars and students, with everything else subservient to that 
concept. There are certainly people on the academic staffs of universities who continue 
to hold that view, and who hold it very strongly indeed.  
 
Similarly, Mayor (1992: 8) asserts, 
in the context of rapid economic and social change, the universities have been 
themselves increasingly called upon to place their knowledge at the disposal of the 
community by assuming more pragmatic functions.  
 
In higher education systems knowledge is discovered, conserved, refined, transmitted 
and applied (Clark, 1983; 84). As Blunkett addressed in THES (2001b), “Universities 
and colleges are powerful drivers of innovation and change …”. Vught (1989: 51) 
suggests, “[if] there is anything fundamental to systems of higher education, it is this 
handling of knowledge. The primacy of the handling of knowledge is related to some 
other fundamental characteristics, which can be found within higher education 
institutions”. Wall (in THES, 2002b) expressed by the equation “HE = knowledge + 
skills”, where knowledge and skills are assigned an economically instrumentalist 
interpretation and value, which is a major part of the knowledge economy. Similarly, 




‘knowledge producers’ to ‘travel fast’ from one research project to the next, which 
means researchers ‘must travel light, in skills as well as attitudes’ (Gibbons et al., 1994: 
75). Gibbons (1998a) identifies a ‘dynamics of relevance’ for higher education and 
defines it explicitly in terms of orienting towards these changes in knowledge 
production. The high-minded Humboldtian pursuit of knowledge for its own sake has 
been supplanted by the view that universities “are meant to serve society, primarily by 
supporting the economy and promoting the quality of life of its citizens” (Gibbons, 
1998a: 1).  
 
In recent years, the growth of information and knowledge has been phenomenon. 
Transfer of knowledge is further achieved through education, outreach, publications, 
workshops, and an array of other means. Knowledge transfer delivers business services 
to start-ups and established companies who are competing in rapid growth and in 
emergent technology business environments. Almost six years ago, in particular since 
the UK Government published its White Paper – “Our Competitive Future - Building 
the Knowledge Driven Economy” (in December 1998, Cm 4176), the recognition of 
the kind of work being carried out within universities and their respective science parks 
has become more widely understood and recognised as fundamentally important for 
well-being of the UK’s economy. 
 
  In the knowledge economy that emphasises knowledge production and trade, there is 
increasingly more value attributed to the creative and intellectual content inherent in 
both products and services. Daines (1996) argue that battles over intellectual property 
rights and licensing could corrupt the openness among scientists replacing it with a 
proprietary environment more like that found in private industry. Moreover, others 
provide evidence that patenting and licensing are not always profitable. Daines (1996) 
cites that the process is expensive, risky, and rarely results in profitable application. 
Another major criticism of technology transfer is that scientists will be swayed by 
private industry by way of financial investment. Some argue that industry 
involvement in research and development will de-emphasize the basis of scientific 
research of generating knowledge for knowledge's sake in exchange for directed 
research influenced by the concerns of the investing company or firm (McWilliam, 




then bringing this to the point of transferring the technology on to a 
commercialisation platform from which to build a business follow this. The ‘Trade 
Related Aspects of Intellectual Property Rights’ (TRIPS) is one crucial issue, which 
covers such things as copyright and patent, all of which are salient to the research 
functions of higher education. A look at the potential implications of research and 
scholarly activities reveals a number of issues. A consistent theme expressed a major 
issue about the increased emphasis on commercialisation and commodification of the 
production of knowledge. Therefore, the highly valuable trinity of teaching, research 
and innovation are crucial power of traditional universities (OECD, 2001). 
 
Defining Technology Transfer 
In recent years technology transfer has become a buzzword in the context of higher 
education, it is not a new practice. Technology transfer is the process of developing 
practical applications for the results of scientific research. While conceptually the 
activity has been practised for many years (in ancient times, Archimedes [287-212 BC] 
was notable for applying science to practical problems), the present-day term 
technology transfer is used to describe various practices in which a relationship 
between at least two entities is formed with the intent of capitalizing on research for 
commercial purposes. In the case of universities, the research or invention is usually 
provided by the academic research, while the mechanism of commercialisation is 
provided by for-profit entity and eventualy commercialcilisation organisation (Carlsson 
and Fridh, 2002; Freidman and Silberman, 2003; Thursby and Kemp, 2002). From its 
inception, the Massachusetts Institute of Technology (MIT) has shared relationships 
with private industry. In addition to generating financial resources, MIT uses 
technology transfer as a strategy to increase American competitiveness in the global 
market and to facilitate the development of basic research into applied research (Bowie, 
1994: 123). Examples of activities that fall under the domain of technology transfer 
include: university licensing and patenting; small business development centres; e-
Business Centre, research and technology centres; business incubators; 
investment/development and sponsored research and contracting. Not surprisingly, 
doctoral granting institutions and institutions specializing in engineering and health 
related issues account for the majority of participants in this practice in the American 




and medium sized institutions also have the ability to develop and benefit from 
technology transfer (Martinussen, 1993). 
 
According to Sayetat (1993), the objectives of technology transfer are two-fold. First, 
universities have a social responsibility to participate in the generation of new 
knowledge. This includes the development and transfer of information to industry. 
Second, because public funds to support institutions of higher education have been 
diminishing, these institutions must seek development sources. Technology transfer 
has the potential to bring in financial resources not only for the participating academic 
unit, but for the entire institution as well. Thus a relationship is formed in which 
universities respond to the expectations of industry and gain in return valuable 
financial resources. In order for these objectives to be met, available resources and the 
commercial value of an initiative must be evaluated and a supportive institutional 
environment shoule be created. 
 
McBrierty (1993) suggests that bridging the gap between higher education and 
industry is the first step in optimizing the potential of technology transfer. He 
contends that communication and structure are two ways of approaching a solution to 
the cultural gap. According to McBrierty, communication skills must be developed 
among higher education, industry, and the greater society in order to transmit 
information. This means that academics acknowledge that discovery can and should 
be translated into application on one hand. On the other hand, it means that industry 
must understand the importance of basic research in building the knowledge base. 
Given the financial constraints placed on higher education, technology transfer is an 
appealing avenue for creating institutional revenue. However, as illustrated in this 
digest, successful practice of this strategy needs to take into account value and ethical 
issues in addition to financial and research gains. 
 
Driving force of Commercial Movements in the UK Universities  
It has been argued (Allen, 1988) that the Government did not have a policy on the 
universities as such until the publication of its Green Paper on Higher Education in 




imposed change, beginning with the 1981 ‘funding cuts’ (Palfreyman, 1998). This 
spate of change forced voluntary early retirement for large number of university staffs, 
cutting of student numbers and precipitating closure of university courses, loss of 
grants, spending squeezes, budget reductions and even the closure of entire departments 
(Caruana et al., 1998; Hubbell, 1992; Kogan and Hanney 2000; Kogan and Kogan, 
1983). Thatcherism was the driving force behind this change (Gamble, 1989, Liu and 
Dubinsky, 2000) and the resultant shock to the universities was enormous (Kogan and 
Kogan, 1983). According to Shattock (1989: 34): 
 
Within three days of Mrs. Thatcher’s taking office in 1979, £100 million pounds were 
cut overnight from the universities’ budgets, and, between 1980 and 1984, seventeen 
per cent was removed from the grants made by government to the UGC (University 
Grants Council, which, at that point provided about ninety per cent of the operating 
costs of British universities). Four thousand academic posts were lost, mostly through 
government-funded early retirement. And, from 1985 onwards, the universities have 
lost a further two per cent per annum from their budgets.   
 
In the aftermath of the 1981 funding cuts, the Government asked the UGC for advice 
on the development of a strategy for higher education into the 1990s (Joseph, 1982, 
1983). The outcome of the cuts of 1981 was the responsibility of the UGC (Crequer, 
1981). The UGC announced that the overall loss of recurrent resources between 1979-
80 and 1983-84 would probably be in the range of 11 percent to 15 percent (Jary and 
Parker, 1995; Kogan and Kogan, 1983) with a reduction in student numbers in the 
range of three to five per cent and an average worsening of about 10 percent in the unit 
of resource (UGC, 1981: para 4). The size and impact of these cuts, which differed 
between universities (Allen, 1988; Sizer, 1987), represented a potential retreat from the 
Robbins principle “that courses of higher education should be available for all those 
who are qualified by ability and attainment to pursue them and who wish to do so” 
(Robbins, 1963: para 31). In the early 1980s Margaret Thatcher’s “cold shower policy” 
reduced government funding by 17 percent in the higher education sector (Liu and 
Dubinsky, 2000). Between 1981-82, in England alone, the total funding cuts amounted 
to £699.08m, £655.48m in 1982-83 and £640.55m in 1983-84, while the total funding 
cuts were £372.26m in Scotland between 1981-82 and 1983-84, and £148.97m in 




between 1980 and 1987, GUF (general university funds) funding in the UK grew by 10 
percent, whereas separately budgeted funding increased by 32 percent (Martin et al., 
1990). In its Green Paper, 1985, however, the Government was able to claim, “there 
has continued in practice to be a place somewhere in higher education for all those 
qualified and seeking to enter” (DES 1985: para 3.1). In that time most universities 
looked to industry to recoup their revenue lost by UGC reductions (Bell, 1996; 
Walford, 1987; Zumeta 1996). According to Caruana et al. (1998: 55):  
 
Facing economic pressure, universities can either look at cost cutting and/or increasing 
revenue. 
 
Within this context, two new trends such as Science Parks and University subsidiaries 
companies emerged with the higher education sector to secure new revenue sources 
(Buisseret, 1987).  
 
Science or Knowledge Park 
1 
Science parks were first established in the United States in the early 1950s (Link and 
Link, 2003). The prime objective of the Science or Knowledge Park is for industrial 
and commercial firms to work with, and in close proximity to, a university (Buisseret, 
1987; Cerych, 1991; Moses, 1985; Premkamolnetr, 1999; Westhead and Storey, 1995). 
The science park has been widely touted as a potentially important source of 
technological spillovers and economic growth – regional economic growth in particular 
(Audretsch, 2001). The most notable examples are probably the Industrial Science Park 
associated with Stanford University in California (1951), and Route 128 in 
Massachusetts, associated with MIT (Gower and Harris 1994; Moses, 1985; Parker, 
1996). The origins of UK Science park date back to the early 1980’s when a number of 
                                                 
1 The science parks – also known as technology or business and innovation centres – are geared towards the needs of start-up and 
growth companies. At the heart of these initiatives is the relationship between the park and the local research centre or 
university.  The science park provides an organised link between the tenant companies and the research expertise of local 
academics, as well as business management know-how. What has continued to happen over the years is that many more UK 
universities and centres of excellence in research have recognised the unstoppable trend, and inherent value of science park 
development and have created parks with associated management structures to help drive science and technology up the value 
chain by supporting tenant companies across a wide range of activities. Typically this process on a science park includes supporting 
those with ideas for a business through the pre-incorporation phase when ideas are emerging from the laboratory or from personal 
experience, with pre incubation mentoring. At this level it involves taking these groups of people or individuals through the stages 
of testing the business idea, perhaps validating this through proof of principle and then undertaking a market evaluation. The kind 
of accommodation and services needed by companies that are in the post technology transfer phase is different to the early 
development stage.  It is not an option to just simply establish companies; care is taken to effectively plan a way forward for 






universities in the UK recognised that the era of the knowledge-based business had 
arrived, and pooled their experience so that they could guide others in pursuing similar 
interests.  
 
The increasing dependence of industry on new technology led to the planning of 
science parks by a score or more of British universities in the early nineteen-eighties, 
these followed earlier, primarily real-estate ventures at Heriot-Watt (in 1972) and 
Cambridge (in 1973) universities (Gower and Harris, 1994; Gower et al., 1996; Parker, 
1996; Walford, 1987). The emergence of Science Parks in UK in the early 1980s came 
about at a time when recession in traditional labour intensive industries forced regions 
to diversify their economies. It was during the years following the 1981 grant cuts, that 
the idea really grew as evidenced by the fact that in the six years since 1981 (Gower 
and Harris, 1994; Gower et al., 1996), 16 Science parks near universities and 
polytechnics were established. In the last 20 years, the number of science parks has 
significantly grown (from two in 1982 to about 100 in 2002), but there is still a strong 
regional, and local focus to their establishment. In this connection, the HE minister 
Margaret Hodge noted: 
 
Universities are crucial drivers of local and regional development. So we need 
improved business links and an improved partnership with industry to exploit research 
excellence in universities and colleges. 
 (Quoted in THES 2002) 
Broadly speaking, a science park attempts to bring universities and industry closer 
intellectually, by bringing them geographically together. In the ‘THES’ (2000a: 18) 
Lord Sainsbury noted, “Manchester and Liverpool universities are leading a boom in 
biotechnology and pharmaceuticals in the Northwest, while Oxford University’s Isis 
Innovation is developing a cluster of high-tech businesses in the Midlands”. Therefore, 
companies are encouraged to locate Research and Development activities on an 
industrial estate close to the university, where they have ready access expertise and 
facilities. Academic staffs and students, in turn, are expected to gain a better 
understanding of industrial R & D and a better chance of acquiring industrial research 
contracts (THES, 2000a, 2001a). The 1998 comprehensive spending review increased 
the science budget by more than 15 percent over three years (THES, 2000a). To date, 
science parks have achieved only limited success in achieving their objectives because 
“universities have lacked the resources or know-how to benefit from their discoveries” 




have stemmed from a political need to be seen as encouraging liaison and to follow 
fashion, rather than from a reflection of their success. Nevertheless, whilst at 
Cambridge for instance, where the Science park may have had little real impact in 
fostering university-industry collaboration, a great deal of largely unexplained 
technological activity has been taking place in the area, and it may well be that the 
Science park is acting as a catalyst (Lowe, 1985).   
 
University Subsidiary Companies 
New company formation is one mechanism to bring innovative ideas and technologies 
to the market which brings the added benefit of increasing employment opportunities in 
the market place. Moses (1985: 75) noted that, “there are certainly pressures within the 
universities to increase their commercial activities in order to gain more income”. 
Therefore, the political and economic pressures of the 1980s have brought a tacit 
acceptance by most of the necessity for links, and focusing of attention on more 
practical problems (Buisseret, 1987; HMSO, 1985). The ‘THES’ (2000: 18) observes, 
“there is a new spirit of enterprise in British universities. Scientists and researchers are 
beginning to exploit their academic excellence. In 1997-98 alone, 223 businesses were 
spun-off from universities and colleges”. This trend is reflected by Stevens and Bagby 
(2001: 264), stating “Universities have commercialized knowledge using licenses, 
contracts, ... research sponsorship agreements and/or ‘battles of forms’ in negotiations 
with corporations”. Several mechanisms have been developed, often very successfully, 
to generate additional revenue from commercial sources such as “science parks, 
industrial liaison offices within universities, various types of intermediary bodies, 
teaching companies, and the like” (Cerych, 1991: 86).  
 
Most universities have, for some time, had some form of industrial liaison unit to 
provide information to industry on request, to attract industrial research and 
development projects or to transfer technology in order to establish venture capital 
(Gray, 1985). More recently, many of these liaison units have been scaled up to limited 
companies, which can operate in a fully commercial environment. As House (2001: 
257) asserts: 
Commercial interests will likely be a permanent part of the university. Yet, their 
dominance in determining the design, development and secrecy levels of marketable 
knowledge could be offset by including in research and application decisions a wide 
range of public participation. 




In 1968, UMIST was the first UK university to set up an industrial liaison office. This 
strategy was followed by other major UK universities. In 1981, for instance, the 
University of Manchester established Vuman Ltd., a wholly owned subsidiary. In 1988, 
UMIST Ventures Limited (UVL) was founded to pursue this work as the commercial 
arm of UMIST. Similar types of companies were also established by other universities. 
Examples are the University of Southampton which has companies called Chilworth 
Centre Ltd. and Chilworth Manor Ltd. and the University of Warwick’s company 
Warwick Manufacturing Group (WMG). Such ventures aim to help businesses in the 
UK and overseas (e.g. WMG maintains strong links with offshoots in Malaysia, China, 
and India) share in the exploitation of universities’ expertise, technology and research 
excellence (THES, 2000f).  
 
It was shown that the effects of policy changes were not fully thought through by 
government and that the results by mid 1980s were in line with neither government nor 
UGC objectives. In recent years, the funding cuts imposed, and the subsequent decline 
in the funding base, have forced institutions towards a new strategy such as Science or 
Knowledge Parks and university subsidiary companies.  
 
Research Approach  
The research objective of the article and the relative paucity of previous empirical 
research suggest that a partly exploratory and a partly descriptive research design are 
best suited to the project. A useful way of packaging such a study is through the 
adaptation of case study approach. Case study is the ‘fact’ of any particular issue, the 
contents of which require an in-depth focus of the social sciences area to understand its 
phenomenon on the basis of it being an individual problem (Leedy, 1997). One of the 
essential characteristics of using the case study approach is that it focuses on “one 
instance of the thing that is to be investigated” (Denscombe, 1998). The advantage of 
the case study over other methods is that it attempts to be comprehensive, and involves 
the researcher in describing and analysing the full notes, “one of the advantages cited 
for case study research is its uniqueness, its capacity for understanding complexity in 
particular contexts”. Apart from generalisation, other criticisms can be that the case 
study method is a less rigorous form of inquiry, based on the accumulation of 
information and there is a lack of discipline in what Smith (1991) described as the 




the use of case material is theoretical analysis.  Case studies can do a whole variety of 
things. Indeed, Bonoma (1985) argues that case studies prove valuable in situations 
where existing knowledge is limited, often providing in-depth contextual information, 
which may result in a superior level of understanding. Furthermore, case studies prove 
advantageous when the focus of the study is not typicality but the unusual, unexpected, 
covert or illicit (Hartley, 1994). This study takes the account on Subsidiaries companies 
and Science Park in higher education sector, which focuses on in depth analysis of 
respectively University of Leeds and Aston University in the UK.  
 
The objective of this study is achieved through two case studies which provide both 
depth and reliability (see, for example, Harris and Ogbonna, 1998; Marchington and 
Harrison, 1991; Sturdy, 1992). The two case universities are selected for a number of 
reasons, their types in the higher education sector, their location and size, and their 
technology achievements and its commercialisations.  
Case Study One: The University of Leeds 
 
Introduction  
Part of its strength is, therefore, its sheer size. The University of Leeds manages to 
remain a “traditional” university while embracing modern trends in higher education. 
This case study illustrates how the university has coped with funding cuts, its 
knowledge and industrial links, its efforts to manage change strategically, and its efforts 
at regional co-operation and collaboration.  
 
Background  
The University of Leeds is one of the largest old universities. Its expertise and facilities 
are readily available to local, national and international companies and organisations 
through a range of services to business. The university received its Royal Charter as an 
independent institution from Edward VII in 1904. Its motto ‘Et Augebitur Scientia’ is a 
constant call to dispassionate investigation in all fields of knowledge. The University’s 
origins indicate its strong connections with science, industry and the professions and 





Technology Transfers at the University of Leeds  
The Chancellor of the Exchequer’s budget in November 1995 resulted in a decrease in 
cash and a corresponding larger cut in real terms in monies available to the Higher 
Education sector. In September 1997, David Blunkett announced a £165m cash 
injection for higher education for 1998-1999 and at the same time announced the 
introduction of tuition fees from 1998-1999 together with the intention to increase 
participation rates to 35 percent by 2001. The difficulty which the University of Leeds 
faces was exacerbated by the cut in the 1996-1997 formula funded capital grant for 
equipment grant from Higher Education Funding Council for England (HEFCE) from 
£6.6m, forecasted in the University’s last Corporate Plan, to £4.2m actually allocated. 
This shortfall of £2.4m further highlights the importance of allocations from other 
HEFCE revenue streams. Government funding trends for Higher Education over the 
last few years have had the effect of turning universities into trading companies whose 
services (teaching) are paid for primarily by the HEFCEs, and whose products 
(research output) are paid for by the HEFCEs and a number of other grant and contract 
awarding bodies, e.g. the Research Councils, Government departments and charities. 
As Jary and Parker (1995) have stated, older universities may have greater financial 
and cultural power but are less able to modify traditional assumptions about their place 
within the educational and cultural system. Indeed, the University of Leeds achieves 
considerably higher levels of research activity as shown in the increase in grant and 
contract income, which is won competitively, than most other universities. Stevens and 
Bagby (2001: 260) state, “governments provide funds to universities to produce 
knowledge that primarily benefits various social system stakeholders, especially the 
paying public”. In the early to mid 1990s (between 1989 and 1995), grant and contract 
income per annum rose from £13.5m to well over £30m. New research alliances are 
continually being created, including successful developments in University companies. 
The university operates several subsidiary companies to focus on various enterprises 
which benefit from a more commercial form of management. The University has been 
setting trends in enterprise since the 1970s, when it became the first university in the 
country to establish its own technology transfer company. The £20m launch of the 
Forward Innovation Fund in 1999 was another first in the sector. Together with the 
universities-owned White Rose Technology Seedcorn Fund, Forward Group remains 
the University’s preferred partner for funding spin-out companies. Over the years, 




University Innovations has been involved in more than 55 companies - the majority in 
the last decade, and more than 200 patent applications and around 110 licences. It is 
one of the UK’s most successful University technology transfer companies. Stevens 
and Bagby also noted that, “University generated knowledge then is primarily 
transferred to business through patenting, licensing, contracts, trade secrets, join 
ventures with inventors or even commercial spin-offs. Therefore, in the role of 
knowledge transfer to business, universities have become critical upstream suppliers of 
vital resources” (2001: 262). This also separates its principal teaching and research 
activities (as an expected charity) from trading for profit. 
 
By recognising the future uncertainty of public funding, the central management at the 
University of Leeds prepared itself to support entrepreneurial activities and initiated the 
organisational renewal in a form of the University of Leeds Innovations Ltd. (ULIS), 
Geographical Mapping and Planning (GMAP) Ltd., Faraday Partnerships and others, 
which are equivalent to a commercial arm within the university. The principal 
companies dealing with technology transfer companies are known as ULIS and GMAP. 
The ULIS’ objective as a company is to exploit the ‘Institute of Public of Relations’ of 
the University. Its services aim to ensure the smooth transition from academic research 
in a privileged upstream position in transferring knowledge to business (Stevens and 
Bagby, 2001; Williams, 1992) which turns “public knowledge into a private 
commodity” (House, 2001: 253). It also provides a management service from the initial 
stages of commercial development to individual, to operating divisions and eventually 
to separate companies such as GMAP Ltd.  
 
Stevens and Bagby (2001: 260) add, “research-intensive universities, with significant 
and visible business and government support, are intent upon commercializing their 
knowledge resources”. Within this context, ULIS is well equipped for dealing with the 
technological and consulting requirements of industry and commerce. This is one of the 
major and most successful University companies in the UK. With a turnover of £8m 
and more than 100 employees, it is responsible for a whole family of new businesses 
and ‘spin-off’ companies and has signed licences for dozens of university inventions. 
The staffs at the ULIS ‘Head Office’ comprises all Central Services personnel, the 
contracts and consultancy and software publishing division, plus the managers of 




campus. The University’s subsidiary companies are primarily concerned with the 
exploitation of its output from research, teaching and services, which generates new 
type of revenues. The Faraday Partnership initiative is funded by the DTI via the 
Engineering and Physical Sciences Research Council (EPSRC) and aims to improve 
knowledge and technology transfer between industry and the academic research 
community (THES, 2000e). Since 1997, there have been eight Faraday Partnerships 
established and the University of A is a key partner of the White Rose Faraday 
Packaging Partnership (WRFPP), the IMPACT Faraday Partnership and the Technitex 
Faraday Partnership. The Partnership is collaboration between the University of Leeds, 
Heriot-Watt University, UMIST and the British Textile Technology Group (BTTG), 
and represents a type of collaboration that creates the potential for institutional funding, 
reproduction, innovation and translation (Phillips et al., 2000). The WRFPP was 
established to create strong links to increase the flow of research results between 
academia and the several types of packaging industry.   
 
In the University of Leeds, a Virtual Science Park (VSP) project is being developed at 
the European level with significant EU support in the context of improving access to 
research information and capabilities by industry, especially smaller companies. The 
VSP is the University of Leeds’ on-line electronic support for research networks, 
professional and graduate learning, and out-reach activity. Apart from this, the 
University of Leeds creates also the University Knowledge Park’s (KP). The KP’s 
purpose is to encourage the formation and growth of knowledge-based businesses and 
similar organisations resident on-site, through a management function actively engaged 
in the transfer of technology, skills and emphasis on e-commerce businesses. The 
University Knowledge Park’s is an expansion scheme that includes the new £8m 
Business School site and a £2.5m Centre for Innovation for hi-tech firms. The centre 
provides a facility for the “transfer of knowledge to economic markets” (Feller, 1999) 
and 30 young companies are set to benefit from the use of University research and 
facilities. The HEFCE awarded the University of Leeds one of the biggest Reach-Out 
grants to build bridges with industry, and in 2000 the £1.1m was allocated to support 
business-orientated activities of the University. Under the four-year programme, 
specialists from industry will be recruited to help to bridge the academic/business 
divide. The White Rose Universities, of which the University of Leeds is part, are 




largest neutron scattering research facility. The European Spallation Source (ESS), the 
‘Hubble telescope’ of condensed matter, will be capable of looking deep into materials 
with greater clarity than has ever before been possible. The University of Leeds 
researchers are positioning themselves to exploit opportunities presented by the Sixth 
European Research Framework Programme. More than 150 expressions of interest, a 
third of which are A-led, have been submitted to the European Commission. Strong 
foundations have already been laid during 2001-2002 with the University hosting 
twenty-three young European researchers in its eleven research training sites and the 
start of new Framework Five contracts worth £7.5 million.  
 
In addition, some companies have been established to manage University facilities and 
to provide services on behalf of the University. A milestone on the knowledge transfer 
agenda was marked during the 2001-2002 year by the official opening of the £2.4 
million Innovation Centre, providing high-tech, fully serviced officers for innovative 
start-up companies, many of which are University spin-offs. The University of Leeds’ 
third arm strategy was further boosted by a £524m award from the Higher Education 
Innovation Fund (HEIF), part of the Government’s knowledge exploitation funding 
programme, which will enable the University to improve the range of services it offers 
to business and industry.  
 
Case Study Conclusion  
This case study illustrates a great deal of effort on behalf of the University of Leeds to 
identify and address some major issues it has faced, such as drivers of change and 
managing strategy, in order to support its institutional revenue increase in the evolving 
higher education environment. Generating additional resources is a key task for the 
University if it is to achieve the goals set out in the University of Leeds strategy. The 
University, one of the largest higher education providers in the UK, has adopted to 
outsource technology transfer - the process of taking ideas and inventions into the 
marketplace which generates additional revenue for the university operations. This 
diversification has also brought some opportunities and strengths, such as 
commercialisation and revenue generating themes, akin to those in private sector 
organisations. In the UK, higher education institutions have an atmosphere of financial 
“crisis” that is endemic. The situation has allowed the university to develop and extend 




Ltd., Geographical Mapping and Planning Ltd.) to provide a growing additional source 
of income to support its teaching and research mission (see, for example, Feller, 1999). 
There are several reasons why a university might pursue income generation strategies 
from non-core activities, diversify the income base, achieve efficiencies, and enhance 
facilities. 
 
Case Study Two: Aston University 
Introduction 
The focus of this case is the technology transfer via Science Park in the Aston 
University which is located in the Midlands, UK. Considerable change has occurred at 
the Aston University, between the 1980s and 1990s. The university’s mission is to be 
an international centre of excellence in teaching, research and consultancy, and this is 
achieved through its focus on subjects of professional and vocational relevance in the 
sciences, engineering, business and the humanities. Like the University of Leeds, this 
case study discusses technology transfer through the University Science Park. 
Additionally, it considers how the university is coping with funding cuts; its trading 
company model and the delivering research output though Science Park.  
 
Background 
The Aston University has its origins in 1895 as the local Municipal Technical School 
(1895-1927), Central Technical College (1927-1951) and College of Technology 
(1951-1956). In 1956, it became the first designated College of Advanced Technology 
(1956-1966) and as a result of the proposals of the Robbins Committee on the Higher 
Education, plans were laid to transform the institution into a technical university in 
1966 known as Aston University. In conjunction with the Birmingham City and Lloyds 
Bank plc, it established the Aston University Science Park in 1982. Since the autumn of 
1996, and the appointment of a new Vice-Chancellor, the university has undergone 
extensive organisational and structural changes, described as ‘dramatic and rapid’, 
which have been designed to put ‘in place the foundations and infrastructure upon 






Science Parks at the Aston University 
In 1979, the new Conservative Government announced cuts in public expenditure, 
which affected the University Grants Committee (UGC). The Aston University, which 
at the time was well advanced with agreed plans for expansion of the student 
population to 5,000 by 1981-82, suffered when the UGC was unable to meet its 
forward grant proposals. The reduced grant, notified as late as 28 May 1979, was 
inadequate to cover the excess student numbers and outstanding wage settlements for 
all categories of staff, and the financial year ended in July with a deficit of £594k. As 
an emergency measure during 1979-80, the university was obliged to reduce the budget 
for each academic and administrative department by 5 percent. High inflation fuelled 
high wage demands that could not be satisfied under the Government policy of cash 
limits. On 1 October 1979, during the student enrolment period, NALGO took 
industrial action in furtherance of their pay claim. Although academic staffs were well 
behind in matters of pay awards, they decided to continue negotiations via the AUT 
(Association of University Teachers), and some joined staff from other universities in 
an orderly protest march down Whitehall. As the year wore on, pay settlements were 
reached, and supplements were received for the increased wage bill. The UGC made a 
further grant which, taken with the University’s self-imposed 5 percent reduction in 
expenditure, enabled it at end the year with a surplus of £154k. Nevertheless, Kogan 
and Kogan (1983: 79) noted: 
 
The university had been faced with a reduction in its income of 30 percent by 1983-84 
and was thus forty-second out of 45 in terms of the severity of the treatment it received 
from the UGC. 
 
As a technological university, Aston was attractive to students from developing 
countries, and 20 percent of the student population came from overseas. Another 
unsettling factor was a Government decision on fees for overseas students, which was 
communicated to the University by the UGC in mid-October 1979. Thus it was a blow 
to Aston University when, the Secretary of State for Education announced that, from 
October 1980, new overseas students would pay an “economic” fee. The minimum fee 
levels for overseas students set by the Government, were well below the value of the 
grant previously provided by the UGC. In the event, the overseas intake in October 
1980 fell by 11 percent at the Aston University, and by 21 percent nation-wide. Higher 




1983-84, which represented a 37 percent fall. In the universities, however, the decline 
only amounted to 6,445 students, which was about 18 percent (Salter and Tapper, 1994; 
Walford, 1987). Therefore, from 1980 onwards UGC grants would cover home 
students only; any provision for overseas students must be financed out of the income 
from their fees. The total cut in funding to universities during the period 1980-81 and 
1983-84 was thus, somewhere between 11 and 15 percent in real terms (Jary and 
Parker, 1995; Walford, 1987). 
 
At the time, the Aston University had over 1,000 overseas students. The Guild of 
Students demanded action from the university, and when this was believed to be 
inadequate, the work of the Registry was disrupted by a student sit-in. Like their 
colleagues in other universities and polytechnics, the academic staff also objected to the 
emphasis which the new policy placed on ability to pay fees, rather than on academic 
merit. The senate instructed the Acting Vice-Chancellor to write to the Secretary of 
State, expressing opposition to the new policy on the grounds of equity, and listing the 
many advantages to the universities and to Britain deriving from the presence of 
overseas students. In a detailed reply, Dr. Rhodes Boyson, Under Secretary for Higher 
Education, listed a number of ways in which the Government gave financial support to 
Commonwealth and foreign students, and offered no hope of changing Government 
policy. For the Aston University, which relied on its £3M fee income from overseas 
student, this made the future uncertain. 
 
The university had to deal first with the financial implications of its sharply reduced 
grant (Caruana et al., 1998) while revising its academic plan in the light of UGC 
advice. Decisive action was taken at a special meeting of the Senate held on July 8, at 
which departmental contingency plans relating to student intake and degree 
programmes to be withdrawn for October 1981 entry were implemented with only one 
dissenting vote. The next Interim Report from the Advisory Group for Budget 
Adjustments (AGBA) in September 1981, showed a projected deficit of £600k in 1981-
82, and a cumulative deficit of £12.4M by 1984-85. Staff numbers at the Aston 
University were reduced by over 50 percent between 1981 and 1990, a process which 
was centrally directed. Policy largely emanating from the Vice-Chancellor and the 
Advisory Committee of Budget Adjustment, was accepted by the Senate and Council, 




redundancy. The process involved the setting of public targets for overall staff 
reduction to 350 in 1982, 300 in 1984, 260 in 1987 and 250 in 1989 - with staff ranges 
being established for each department based mainly on student numbers. The Aston 
University was one of the universities selected by the UGC in 1981 to suffer 
fundamental change, losing one-third of its funding and one-fifth of its students (Van 
Vliet, 1984). Despite the problems arising from the financial cuts imposed by the UGC 
in July 1981, the Vice-Chancellor pressed on with the important new initiatives, which 
included: 
   Centralisation of activities on one campus 
   Improving the physical appearance of the campus 
   Creating a Science Park adjacent to the University 
   Installing IT for teaching, research and administration 
   Introducing a new system of expansion education.  
                                                                    (Parker, 1996) 
 
Links with industry have not been neglected at the Aston University, and a Science 
Park was established in 1982. The objective of a Science Park is for industrial and 
commercial firms to work with and in close proximity to a university (Currie, 1985) in 
order to “generate some additional finance to make up for UGC reductions” (Walford, 
1987: 116).  
 
The Aston University was at the forefront of such planning when the Birmingham City 
Council announced, in late 1981, plans for what became the University Science Park, a 
multi-million pound launch pad for high-technology industry. The Birmingham City 
Council allocated £2.4M for the university and the City Council to develop 
collaboratively phase one of land adjacent to the university. The City Council and 
Lloyds Bank plc also contributed £1M each to a venture capital fund, to assist start-up 
firms, and this was a vitally important element in the early growth and success of the 
enterprise. The Aston Science Park community is closely associated with appropriate 
university departments at no cost to the Park, but in exchange for this modest 
investment, the university has gained the chance to be involved in a major 
technological development (Walford, 1987). The aim is to ‘encourage and facilitate the 
establishment and rapid growth of knowledge-based companies’. Small firms obtain the 
benefits of an extensive research organisation and the university facilities, particularly 
the Library and Information Services (LIS), which they could not afford individually. 




Park has two Business and Innovation Centres that act as incubation units for 
companies in the early stage of growth. The Science Park encourages the development 
of knowledge-based, start-up or young companies exploiting new technologies, 
providing the infrastructure required for transforming entrepreneurial ideas into 
commercial successes. 
 
The aim of the Centre is to complement the Science Park and provide consulting 
services on new technology not only to firms in the Science Park, but also to the many 
thousands of small firms in the West Midlands that could benefit from access to 
expertise within the university. 
 (Walford, 1987: 119)  
Within five years from its start, nearly 50 firms were in occupation. The Science Park 
had earned an enviable reputation, with 100 companies on site, 17 of which had been 
established by university staff, and over 1,400 employees, a complement comparable to 
that of the University. As Science Park chief executive said: 
 
The success of our existing Business and Innovation Centre - one which has been the 
home to more than 100 companies since its inception 17 years ago. Over half of these 
companies began their life at Aston Science Park and have since steadily moved into 
larger premises within the Park as business prospered.  
(Update, Spring, 2000) 
 
The UGC was unyielding on the level of grant, but agreed to a further reduction of 
about 300 full-time students by 1984-85, without financial penalty, to improve the 
university’s unit of resource and to finance the major academic and physical 
restructuring demanded by the UGC’s actions. It was intended that this concession 
should continue for only a few years. In November 1985, the UGC distributed a 
Circular Letter 22/85 ‘Planning for the Late 1980s: The Resource Allocation Process’. 
This was the first step in what the UGC saw as the development and progressive 
refinement of funding according to a formula, connected with planned student numbers 
and teaching and research-based criteria. In the subsequent and supporting Circular 
4/86 ‘Planning for the Late 1980s: Recurrent Grant for 1986/87’ it is stated that: 
 
The Committee’s approach to the distribution of grant represents a radical break with 
tradition. In the past, grants have been settled by adjustments to figures rooted in the 
concept of deficiency funding and representing the accumulation of earlier decisions 
which, because they were taken at different times and for diverse reasons, may have 
produced inequities. Universities have rightly complained that the process is obscure 
and have encouraged the UGC to develop a more rational and systematic approach.    




(Quoted in Salter and Tapper, 1994: 129) 
 
In the event, a subsequent favourable review in 1989, together with rigid application of 
formula funding and safety nets, caused the UGC and its successor bodies - the UFC 
(Universities Funding Council) and the HEFCE - to continue progressively declining 
restructuring support until 1996 - 97.   
 
The HEFCE has a regional emphasis, and to support this initiative the Aston University 
received funds totalling £1.1M in 2000 for the Higher Education Reach-Out to 
Business and the Community (HEROBaC) programme. This substantial award has 
supported the establishment of the Business Partnership Unit (BPU), which provides a 
commercial centre for the University. The BPU focuses on: 
 
  Developing the University’s portfolio of industrial sponsored research. 
 
  The commercialisation of research activity through the negotiation of patents, 
licences, copyright, etc. and by providing the infrastructure to support ‘spin out’ 
businesses linked wherever possible to Aston Science Park.   
 
     Enhancing the University’s involvement with the Government’s Teaching 
Company Scheme initiative. 
 
   The needs of small and medium sized enterprises (SMEs) through the West 
Midlands Innovation Network. 
 (Annual Report, 1999-2000) 
 
In 2001, the BPU was awarded nearly £3.5 M from HEROBaC programme as on-going 
support for its commercialisation programme.   
 
Aston University currently revealed its most ambitious development plans for the 
campus area since the 1970s which, for the first time, encompass the adjacent Aston 
Science Park. The Estates Strategy master plan is a vision for the future, for 
implementation over the next decade. Two major projects have already been agreed: an 
£8 million building for Aston’s Academy of Life Sciences, to open in 2004, and a 
£20m extension to Aston Business School’s Nelson Building, to open in 2005. Other 





   Remodelling of the University’s Main Building which houses most of Aston’s 
academic activities.  
   The construction of 1450 new residential places that will replace the present 
1970s stock. 
   Replacing its two existing sports venues with a brand new, state-of-the-art 
Sport Centre as well as new floodlit, synthetic pitches. 
   Developing the land, where Matthew Boulton College is planning to relocate 
as part of the vision for the new Learning Quarter. 
   The development of new car parking arrangements and access roads to the 
campus, and managing the overall traffic flow. 
   The integration of the University and Science Park within one campus and 
planning its development as one. 
 
In the course of the review exercise, the University and Science Park have worked 
closely with the City and the Eastside planners. A major factor in this exercise has been 
the integration of the 60-acre Aston’s Triangle estate with Eastside. Particular 
consideration was given to the traffic management, car parking, public transport 
arrangements as well as the myriad environmental considerations; the latter including: 
 
 
   Lakeside Green - enhanced landscaping around the University’s lake.  
   James Watt Crescent - a landscaped crescent of student residences. 
   Education Plaza - landscape linking the academic buildings. 
   University Village Square - Upgraded landscape connecting the Main 
Building, the Nelson Building, the Students’ Guild and Aston Science Park. 
 
Case Study Conclusion  
As we found the commercial benefits derived from the Aston Science Park were 
recognised as a central part if its funding strategy in the 1980s. At the present time, it 
has resulted in several spinout companies which it works with, and this, in turn, has 
resulted in significant income for the University and local businesses as well as jobs for 
local people. The Science Park offers tenant companies a link into cutting edge 
research carried out by the University. It provides a wide range of facilities and 
business support services designed to assist in the development and growth for 
knowledge-based companies. These developments also support the regional and 






As a result of diverse approach to technology transfer, universities  support a variety of 
related activities that incorporate the institution, staff, faculty, students, and industry. 
For instance, various engineering departments participate in work-study and internships 
programs with industry. This activity benefits the students, the institution, and industry. 
Most of the participating companes count on technology for their success. By 
partnering, universities and the companies can share the dual responsibility of 
developing an idea from theory into practice. 
 
In recent years, universities have commercialised knowledge-using licenses, contracts 
or research sponsorship agreement with large corporations (Stevens and Bagby, 2001). 
Therefore, the prospect of technology transfer provides a strong motivation for the 
commercial exploitation of the university’s research and knowledge base. This allows 
for the continued identification within academic departments of intellectual property 
and inventions, which have the potential for commercial development, and provides 
financial motivations for academic departments and inventors to achieve their 
exploitation. It encourages and supports the creation of spin-off companies (Moses, 
1985), which leads to spin-off companies being able to approach appropriate sources of 
finance (Stevens and Bagby, 2001). The promise of technology transfer also secures 
commercial partners for exploitation projects.     
 
We found in this research, UK universities are a source that corporations and 
intellectual property (to some degree, universities established technology licensing 
programmes to increase institutional revenues). Universities are the central producers 
of technology, medical science, research and development (R & D), the primary 
product of knowledge economy. At the R & D level, faculty and research students 
participate in innovation, increasingly working with industry on government-sponsored 
technology-science initiatives. In the wider context, advances in R & D create new 
fields of knowledge - materials science, optical science, and electronic 
communications, biotechnology - that reshape university undergraduate and graduate 
education. Increasingly, the service component of universities is being reinterpreted as 
contributing to knowledge economy. Finally, as universities increasingly 
commercialise their research, structures and staff are put in place to facilitate 




create better links between businesses and universities, especially in the area of science 
where we need to maximise the commercialisation prospects that arise from our science 
base and encourage both co-operative and new-start innovation. These two case studies 
reveal that there is a strong link between technology transfer and economic 
development in UK through the positive contribution that IPR makes to the dynamic 
competitiveness of UK commercial enterprises.  
 
Concluding Remarks  
The intensification of competition amongst universities over the last two decades, has 
occurred in consequence of government attempts to transform higher education systems 
by urging universities to become closer to the marketplace (Warren, 1997). To achieve 
reduced funding levels, universities were challenged to become less dependent on 
governments by developing additional income streams. In addition to demanding 
efficiency gains, policies were gradually, but systematically introduced for the 
commercialisation of research, the reduction of student support grants and, in some 
cases, the introduction of fees. Paradoxically, although funding growth slowed, 
universities were asked to do more, reflecting the policy intention of government to 
create more diverse, regional economic strategy, market responsive, socially- 
accountable and economically-efficient systems.    
 
In order to increase the amount of external research income, contribute to the 
enhancement of the teaching and learning environment, and to raise their intellectual 
profiles, universities need to invest in areas of research and development strength, to 
attract the attention of major external funders (see, for example, THES, 2000a, 2001a). 
Universities are the prime creators and conveyors of the knowledge economy. To 
consolidate and develop their role in the ‘knowledge economy’, higher education 
institutions must forge effective partnerships, operate as efficiently as possible, increase 
their range of funding opportunities, and seek robust commitment from Government. In 
the UK, the higher education sector is, of course, in the midst of rapid and far-reaching 
change. One reason for this is the emergence of the knowledge economy, which carries 
with it implications for the role of universities, for example, in equipping graduates for 
changing patterns and modes of work, and the Dearing Report (by Sir Ron, now Lord 
Dearing) and other related initiatives which also bring new challenges and 




to demonstrate quality research activities as well as positive external evaluations 
(Jackson, 1999; Stoddart, 1994; Swinnerton-Dyer 1985). This has resulted in the new 
higher education (NHE) environment by being ‘market orientated’ business such as 
university subsidiary companies, Science Parks and technology transfers (Clarke, 1997; 
Canen and Canen, 2001; Evans 1997). 
 
 
Universities are now paying increasing attention to the value of more applied research, 
innovation, teaching and service to the regional, national and even global public and 
private sectors. Such developments are usually facilitated through innovative linkages 
between the university and its external constituencies. The paradigm shift to a more 
entrepreneurial university appears to be a real one, in the UK, particularly with regard 
to mechanisms for increasing technology transfer between universities and industry 
(Cerych, 1991; Stevens and Bagby, 2001). The technology transfer of university 
actively supports organisations by: 
 
   developing patents and licenses based on University expertise; 
     supporting the commercialisations of academic research; 
     assisting the development of University ‘spin-out’ companies. 
 
There, the need for higher education institutions to generate alternative source of 
funding in the face of reductions in funding council support has been the focus of many 
university and commercial organisation relationships (Bell, 1996; Zumeta, 1996). 
Therefore, seeking partnerships in the commercial exploitation of innovations is a 
strategy which recognises that the long term financial benefit to the HEIs may be 
enhanced through a minority, rather than a majority shareholding, when the cost and 
financial risks of development are borne by a third party. The income raised via these 
mechanisms is becoming an increasingly important source of revenue for universities, 
and is gradually accounting for a larger proportion of their total funding. Academic 
interaction with industrial and commercial organisations not only benefits the 
individuals and institutions directly involved, but also benefits the regional economy 
due to knowledge-transfer, technology-transfer and the innovation characterising these 
interactions, resulting in higher value-added regional activities and transactions (Smilor 
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